The indications for, and the results of, various peripheral procedures that give temporary relief are summarized, and drug treatment is mentioned.
The operation of partial gastrectomy for duodenal ulcer has been in general use in this country for many years. In most cases satisfactory relief has been obtained from the burden of the ulcer, but the quality of this benefit has been modified by the vulnerability of the stoma to recurrent ulceration, by the so-called postgastrectomy syndromes, and by some reduction in the level of general nutrition. The latter is due partly to the inadequacy of gastric digestion during the transient passage of the meal through the remnant of the stomach, but also to the virtual exclusion of the duodenum and upper jejunum from the path of the food that is brought about by the Polya type Of gastrectomy.
By practising a rather extensive gastric resection the Incidence of stomal ulceration has been controlled, though at the cost of accentuating the difficulties of nutrition. The most elusive problem, however, has been that of the postgastrectomy syndromes. This has not been made easier by the word ' dumping," which has been stretched from the conception of overloading of the jejunum distal to the gastric anastomosis to cover the quite different problem of obstruction on the proximal side of the stoma. In mild cases this may involve no more than postprandial nausea and sweating, but in more severe cases the discomfort persists between meals, with distension, loose stools, and attacks of bile-vomiting. The final state can te one of complete misery and malnutrition-even tuberculosis.
The inexplicable and tantalizing question about these obstructive manifestations is why they should occur in one patient and not in the next-patients who, so far as one can tell, have undergone the same surgical procedure. The evidence suggests that they are due to the displacement of the proximal loop of jejunum from under the mesocolon up to the gastric stump in order to make the anastomosis. This attachment creates a variable degree of obstruction, partly by simple kinkIng, partly by rotation effects at the stoma (Stammers, 1954; Tanner, 1954; Hermon Taylor, 1964) . The intensity of the symptoms depends on the degree of obstruction, but if dilatation and stasis allow abnormal bacterial growth to occur malabsorption may follow in the whole of the distal intestine (Stammers, 1961 ; Orr, 1964) . The appropriate name for these phenomena is therefore not the postgastrectomy syndrome but the loopgastrectomy syndrome-a phrase which places the responsibility for them on the jejunal loop proximal to the anastomosis rather than on the gastric resection as such.
The reality of this conception was illustrated in one of our patients who was himself a surgeon with experience of gastrectomy. He had already had a partial gastrectomy for duodenal ulcer and two revision operations for " dumping " at which, however, the jejunal loop had been retained. He described two quite different types of pain-one after eating too much, and the other, " a more distressing type radiating into the back and chest, which seemed to have no anatomical basis." At his final operation the jejunal loop was detached from the stomach and returned to its anatomical position and a no-loop anastomosis was made (see below), with subsequent relief from the symptoms. The special interest in this case concerns a naso-oesophageal catheter which had been guided through the stomach and the stoma into the duodenum as a safeguard against postoperative distension. Before this tube was removed some days later it was used to study the function of the parts under x-ray screening. It was found that the injection of 20 ml. of Gastrografin into the duodenum produced an acute discomfort which the patient recognized as the same as that which had been associated with his jejunal loop. The pain was relieved by withdrawing the fluid from the duodenum. The catheter was then drawn back into the stomach, where a similar injection now produced no sensation, and the medium passed on into the efferent jejunum. This patient is quite convinced that the nauseating discomfort he used to experience with his jejunal loop was due to duodenal distension.
The " No-loop " Operation
The object of this paper is to show that a design oc gastrectomy which does not employ a jejunal loop for the anastomosis (Hermon Taylor, 1959) is not only free from this obstructive syndrome but also, by restoring a measure of duodenal function, affords some protection of the stoma from gastric acid and a better level of nutrition than the standard operation. Fig. 1 shows how the "no-loop" anastomosis functions in this way and indicates the difference from the loop gastrectomy (Fig. 2) . By freeing the fundus of the stomach from the spleen the anastomosis can be made to the duodeno-No-loop Gastrectomyjejunal junction at the ligament of Treitz, or just proximal to it (W. M. Capper, personal communication). This allows the jejunum to remain undisturbed in its anatomical situation free from any obstructive attachments. In addition, the proximal position of the stoma diverts the gastric contents into the duodenum, where the acid chyme elicits the normal hormonal responses. These are twofold-the stimulation of the flow of 'bile and pancreatic juice, and the inhibition of acid secretion in the stomach (]holhnston and Duthie, 1964) . Increase of alkaline Secretion and diminution of acid thus combine to protect the stoma from peptic ulceration, and the mixing of food with a normal output of enzymes in the duodenum conserves a measure of physiological digestion there.
Follow-through Material
The practical results of these considerations are presented in this paper. During the past 20 years 351 " no-loop " gastrectomy operations have been performed for duodenal ulcer Ligament of Treitz -Taylor and Eadie RUMIR at the London Hospital and King George V Hospital, onethird of which have been carried out by registrars. Of the patients 313 (89%) were men with an average age of 45 years. and 38 (9%) were women, average age 50.
In 309 (88 %) cases the " no-loop " operation was the primary surgical procedure for the duodenal ulcer. The average duration of symptoms had been 13 years, and many of the patients had experienced one or more complications, such as bleeding, perforation, or stenosis. No deaths followed any of these primary operations.
In 22 (6%) cases the " no-loop " gastrectomy was a revision procedure in patients with a stomal ulcer or an obstructive syndrome following some other primary operation for duodenal ulcer. One patient in this group died 17 months postoperatively after a short period of fever and jaundice. Post-mortem examination showed multiple abscesses in the liver due to rupture into the splenic vein of an old inspissated abscess over the tail of the pancreas, presumably dating from the operation.
In 20 (6%) cases the gastrectomy was done under emergency conditions for bleeding or perforation.
One further death occurred in this group in a patient whose collapse from haemorrhage was so profound that intra-arterial transfusion on the table failed to save him. Post-mortem examination showed an islet-cell tumour of the pancreas.
As 13 (3.7%) patients were lost to follow-through, usually as the result of emigration, there are 336 patients available for review.
Eighteen patients died during the follow-through period. In three cases the cause was not discovered, but in the remaining 15 it was known to be unrelated to peptic ulcer or to the operation (Table I ). The condition of these 18 patients was, however, recorded up to the time of their death and they have been included in the total of 336 follow-through results. We would like to emphasize the length of the period covered by this review. More than half of the cases have been observed for longer than 10 years and no case has been included in which the operation was performed less than three and a half years ago (Table II) . 
Discomfort after Food
After operation the patients were warned-and soon discovered for themselves-that they must not eat too much, too quickly; that they would be wise not to drink at mealtimes; and that too much of the sweet course might upset them. All hut two of the 336 patients were able to avoid discomfort after meals in this way. They varied greatly, however, in their physical and psychological reactions to these limitations. The physical scale lay between those who maintained that they could eat a three-course meal with a pint of beer and the much more typical patients who enjoyed their meat and vegetables but avoided the sweet course and had their cup of tea later. Psychologically the extent to which they obeyed the rules varied with their personalities. The careful ones took no chances and ate strictly within their limits. The unintelligent ones had to be reminded of the rules every time they came to the followthrough 'department. The impatient ones often ate more than their capacity because they were hungry, and accepted a degree of distension and lassitude afterwards as more acceptable than the bother of arranging smaller and more frequent meals. Relaxation and reclining after a meal seemed to be an important factor in digestive comfort. Most patients said that on Sunday, when they can rest after a meal, they can indulge their appetites and enjoy themselves without discomfort, whereas on weekdays the conditions of their employment compelled them to limit their intake until their evening meal. Several patients had changed their jobs to get more favourable conditions for ,meals during the day, but no patients were unable to work for these reasons.
It is impracticable to try to put figures to this varying pattern of life after no-loop gastrectomy. The information above had mostly to be extracted from the patients by cross-examination. Their point of view was that they could do their work and they could eat meat and vegetables, and they regarded their limitations beyond this as no great hardship. The two patients who always get discomfort, however carefully they eat, are both underweight and could be said to approach the picture presented by loop obstruction. However, both of them are at work, both pass formed stools, radiology shows unrestricted filling of the duodenum and jejunum, and we can only suppose they have a special sensitivity of the intestine to the entry of food. We found no other examples of intractable distress after food comparable to that of afferent-loop obstruction.
There has been no case of recurrent ulceration or ulcer-type dyspepsia.
Bile Vomting
About 10 years ago, in the middle of the period covered by -his report, we became aware that some of our patients recently cperated on were liable to regurgitation of food, sometimes mixed with bile. The regurgitation occurred if the patients exerted themselves soon after eating and especially on bending. It was associated with heartburn, but not with nausea, and on x-ray four of these patients were shown to have developed oesophageal reflux. We realized that the mobilization of the stomach, which at that time we had begun to take right up to the oesophagus, was destroying the oesophago-gastric angle and the competence of the cardia against regurgitation. The mobilization was therefore restricted to the separation of the fundus from the spleen but leaving the gastrophrenic ligament intact. This important membrane lies between the oesophagus and the spleen, holding the proximal 11 in. (3.8 cm.) of fundus to the diaphragm, and so maintaining the-oesophago-gastric angle (Fig. 1) . Since this modification was introduced there have been no further cases of regurgitation. We have had no case of vomiting of bile unrelated to meals and associated with mounting nausea and discomfort which is characteristic of afferent-loop obstruction.
Bowel Action
Of the 336 patients 313 (93%) pass one or two formed firm brown stools a day or are constipated, 20 stated that the stools might be loose on occasion, and 3 said they rarely passed a solid motion (Table III) . The latter 23 patients were investigated for steatorrhoea in the metabolic ward of the London Hospital. On a standard three-day collection the fat content of the stools of the 20 patients was found to be less than 5 g. a day. The other three showed frank steatorrhoea with values above this level. In two of the latter, however, the diarrhoea had preceded the no-loop gastrectomy. In one case it had arisen after a previous vagotomy and gastroenterostomy, and the gastrectomy was done for anastomotic ulcer. In the other it was associated with pancreatic deficiency since childhood, and was successfully controlled by pancreatin. The third patient with steatorrhoea was unwilling to lose time at his work to undergo further investigation. ' We are grateful to Dr. A. L. Turnbull for his investigation and management of these cases of anaemia.
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Discussion
The absence of obstructive sequelae in these cases supports the view that when they occur after forms of gastrectomy in which a jejunal loop has been used for the anastomosis the loop is indeed the obstructive agent. It suggests also that the general adoption of the no-loop technique would remove the threat of the so-called postgastrectomy syndrome as a risk incurred by partial gastrectomy in the treatment of duodenal ulcer.
The small incidence of diarrhoea and the absence of recurrent ulceration compare favourably with both vagotomy and loop gastrectomy. Limitation of meals and vulnerability to anaemia can be contained by adequate measures. Nevertheless, they do constitute a real disadvantage. We think that they are both due to the rather extensive (three-quarters) resection of the stomach that has been carried out in this series. This has been done on the supposition that it was necessary to avoid stomal ulceration, but the results suggest that this may not be so. It is probable that the no-loop technique will permit the retention of a greater proportion of the stomach with less disturbance of function afterwards.
Summary
The no-loop technique in partial gastrectomy for duodenal ulcer avoids the liability to postgastrectomy syndromes, reduces the risk of recurrent ulcer, and preserves nutrition by maintaining a measure of physiological digestion in the duodenum.
